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Mycoplasma cynos is a member of the class Mollicutes. It is more 

pathogenic, more host-specific than other canine Mycoplasma, and only 

associated with respiratory diseases in dogs due to producing many 

virulence factors, recently neuraminidase and hemagglutinin. The study 

was done to detect the neuraminidase and hemagglutinin of Mycoplasma 

cynos isolated from the upper respiratory tract and conjunctival 

infections in household dogs. Mycoplasma isolates obtained from nasal, 

oropharyngeal, and conjunctival swabs from household dogs suffering 

from respiratory diseases in different veterinary clinics in Mosul city.  

DNA extraction was prepared , PCR and sequencing of 16S rRNA, then 

Mycoplasma cynos was examined for neuraminidase and hemagglutinin 

using specific primers.The results showed the identification of 

Mycoplasma cynos strain "SM-MY-M23" under accession number 

“OQ446513” in percentage (67.6%), and detection of neuraminidase 

only. Results obtained are considered the first record of M. cynos and the 

important virulence factor (Neuraminidase) from household dogs in Iraq.  
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Introduction 

Mycoplasmas are the most pathogenic agent 

for respiratory disease in a wide range of animal 

species, humans, insects, and plants [1 , 2]. A 

recent study of canine Mycoplasmas found in the 

upper and lower respiratory tract noted a 

correlation of M. cynos with the canine infectious 

respiratory disease complex [3, 4]. Mycoplasma 

cynos was first secluded from the lungs of a dog 

with clinical pneumonia in 1972 [5]. The organism 

is extensive and more common in younger and 

kenneled dogs, and it often originates in dogs with 

respiratory disease, it is believed that M. cynos has 

a significant role in the association of 

bronchopneumonia and pleurisy in puppies [6] . In 

in addition to the identification of M. cynos in the 

laboratory, beagle dog have the respiratory disease 

by using PCR technique of the lung tissue [7, 8], as 

well as the isolation of M. cynos in pure culture 

from the tracheal wash of dogs have the respiratory 

disease in United States after performing the 

complete genome sequence to it [9, 10]. 

Neuraminidase (sialidase) is a pathogenic enzyme 

that stimulates the hydrolysis of sialic acid and 

contributes to microbial colonization, 

dissemination within the host, tissue invasion, and 

apoptosis for microorganisms  [11], and it is 

identified as a virulence factor in canine 

Mycoplasmas like M. canis, M. cynos and M. 

molare [12 , 13], so the enzyme can cause an exact 

toxic effect on the host cells as well as affect host 

defense mechanisms [14]. Mycoplasma also 

possesses mechanisms for the variable expression 

of surface antigens, including hemagglutinins. 

Hemagglutinins are highly immunogenic surface 

lipoproteins that cause hemagglutination (sticking) 

of erythrocytes or their binding to Mycoplasma 

colonies (hemadsorption). Hemagglutinin, one of 

the immunodominant proteins produced by M. 

canis and M. cynos which are playing a critical role 

in infecting dogs [15, 16]. Rycroft and colleagues 

[17] also called a 45 kDa immunodominant protein 

in M. cynos when dog sera antibodies were linked 

with this protein. The aim of this study was to 

molecular determine neuraminidase and 

hemagglutinin as virulence factors of Mycoplasma 

cynos that isolated from the upper respiratory tract 

and conjunctival infections in household dogs in 

Mosul city/ Iraq. Thus, confirming the important 

pathogenicity of Mycoplasma cynos in causing 

respiratory infections in dogs. 

 

Material and Methods   
Ethical approval OR data collection permit:  

The endorsement certificate with the number 

(UM.VET.2022.059) was granted by the 

Commission of scientific morals, which also 

provided the moral consent to carry out this 

methodical activity in the College of Veterinary 

Medicine. 

Mycoplasma isolates culture 

Samples for isolation of Mycoplasma obtained 

from nasal, oropharyngeal, and conjunctival swabs 

of the dogs that suffered from upper respiratory 

tract infections and conjunctivitis were cultured on 

Mycoplasma media and the isolated bacteria were 

identified according to the colonial characteristics, 

staining, and biochemical tests [18]. 

DNA Extraction, PCR, and Sequencing of the 

16S rRNA 

In a previous phase of the study [19], the DNA of 

the isolated Mycoplasma was extracted by 

following the extraction kit procedures (Geneaid, 

Presto TM Mini gDNA Bacteria Kit Quick 

Protocol, Korea), and the polymerase chain 

reaction of the samples was achieved through 

amplified Mycoplasma-specific primers for 16S 

rRNA [20-23]. The extracted  DNA of the isolates 

underwent sequencing and was determined as M. 

cynos (SM-MY-M23) with accession number 

“OQ446513 “ in the GenBank database. The DNA 

of these M. cynos isolates has undergone nextly to 

determine the virulence factors (Neuraminidase and 

hemagglutinin). 

Primers for virulence factors  

The primers and reaction mixture used in this study 

for  neuraminidase and haemagglutinin detection 

are shown in (Table 1,2) 
 

Table 1. Primers of neuraminidase (N) and 

haemagglutinin (H) of Mycoplasma cynos 

Primers/Sequence  Size Annealing 

*N               

F[GCATTGGTAAAT

TATTTGCGA] 

   

             

R[CGATATCTTTTC

GCGCTTCT] 
 

*H          

F[AGTATGATGTTA

GTGAGCCGATTG]    

 786 55̊C 

R[CTGTTCCTGGTG

CAGGATTT] 

 400 57̊C 

    

*Reference[16]    

Table 2. The reaction mixture of  neuraminidase and 

haemagglutinin 

 Reagent  Vol.  

10x Taq Master Mix               10 µl  

PCR grade water  6 µl  

F-primer (10 µM)                    1 µl  

R-primer (10 µM)  1 µl  

DNA (100 ng/µl)  2 µl  

Total  20 µl  
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Results 

The genome sequence of the 16S rRNA gene which 

indicated that Mycoplasma cynos strain "SM-MY-

M23" from the nasal swabs in the household dogs 

suffering from respiratory signs has been submitted 

to the GenBank database of nucleotide sequences 

with entry number  “OQ446513 “. Twenty-three 

(67.6%) out of thirty-four Mycoplasma isolates 

confirmed conventionally and molecularly as M. 

cynos in the previous phase of the study had 

appeared as proprietors of neuraminidase only that 

has (786)bp (Figure 1),  but hemagglutinin is not 

detected . 

 

Figure 1. Polymerase chain reaction (PCR) of 

Mycoplasmas cynos neuraminidase gene. Lane M: 

100 bp DNA ladder. Lanes 1-5 are positive 

samples. Lane 6 negative control. 

 

Discussion  
Mycoplasma cynos is regarded as the most 

pathogenic among 14 canine Mycoplasma species 

[6 , 24], and its novel species was identified more 

than 40 years ago [25 , 26], so it is more host 

specific [24] when contrast with other canine 

Mycoplasma, like Mycoplasma canis which infect 

human and calves. Mycoplasma cynos was 

identified in the existing study as a result of the 

sequencing of the amplification products of 16S 

rRNA specific for the Mycoplasma genus and the 

confirmed M. cynos strain "SM-MY-M23" from 

nasal swabs was registered  in GeneBank under 

accession number “OQ446513 “ so this is 

consistent with those observations [7 , 27-29], who 

detected M. cynos in the nasal, oropharyngeal 

swabs from the dogs with respiratory infections. 

The strain obtained in the current study differs from 

the strain of the researcher [9] who identified M. 

cynos strain “C142” from tracheal wash and was 

registered in GeneBank under accession number 

“HF559394” in the United States, this difference 

was explained by the unknown in the distribution, 

importance of M. cynos, mechanisms of 

pathogenicity and nature of the immune response to 

this pathogen, this is due to the lack and neglect of 

studies related with canine Mycoplasma because of 

the difficulty in identifying the  species and its 

mixing with other respiratory infections [30-32]. 

Our results indicated twenty-three (67.6%) M. 

cynos, these were contrast with researchers [8 , 33, 

34], whose recorded M. cynos percentage as 

(29.2%, 33.9%, 44%) respectively. This is due to 

the difference in animal number, animal age, 

coinfections, oropharyngeal contamination and 

antibiotic pre-treatment of diseased dogs, which 

may have reduced the number of positive dogs[35-

37].There is little information about the factors 

related to the pathogenicity of M. cynos, but two 

concerned studies confirmed that M. cynos 

produces neuraminidase enzyme as a virulence 

factor with approximatlely105kDa [14 , 38] . 

Hemagglutinin is the essential event for the 

attachment of M. cynos to the host cell [39]. this  

study couldnot detect the production of 

hemagglutinin from M.cynos by using specific 

primers, this differed from [15] who was the first to 

detect and characterize the hemagglutinin of M. 

cynos, and whether this in any way contributes to 

the increased ability to cause disease in dogs, 

followed by [16] who was able to produce 

hemagglutinin from M.cynos using the same 

primers. The reason for difference may be the 

ability to produce hemagglutination is a highly 

variable trait that varies between species and even 

strains and declines over time [16]. The present 

study also proved the production of neuraminidase 

from M. cynos in dogs with respiratory infections 

using specific primers, this agreed with other 

studies [14-16, 38]  which were showed that the 

ability of M. cynos to produce the neuraminidase in 

dogs, so that this confirmed the role of 

neuraminidase in increase the pathogenicity of  M. 

cynos to induce the infections in household dogs 

[39 , 40]. 

Conclusion. The current study proved the 

important role of Mycoplasma cynos in causing 

respiratory infections in household dogs by 

producing neuraminidase as virulence factors that 

accelerated the infections in dogs, so we 

recommend the proprietors of dogs must take care 

of them and provide necessary treatments and 

vaccinations to decrease infection with 

Mycoplasma in Mosul city. 
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